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INFERRED CONSCIOUS STATES AND THE EQUALITY 

AXIOM 

CONSCIOUSNESS is one of the topics just now at the forefront 
of discussion. Many motives are contributing to this, and 
psychologists and philosophers seem to be participating about equally 
in the interest aroused. Any inquiry is timely, therefore, I suppose, 
which offers its mite to the larger current of general discussion. 

If the question were proposed whether it is justifiable to assume 
the existence of certain states of consciousness in spite of the fact 
that they elude the sharpest scrutiny of introspective experts, and 
if the advocates for and against were asked to stand forth for com- 
parison of numbers, I suspect that the upholders of the affirmative 
would be surprisingly in evidence. Common sense, to be sure, 
favors the view that what we find in consciousness is the correct 
measure of what is really there. But logic sometimes prevails over 
the dictates of common sense, as indeed it seems often to have done 
in the case of this belief in unperceivable states of consciousness. 

It is not my purpose here to defend this doctrine. Nor is it my 
intention to attempt any wholesale demonstration of its invalidity. 
I shall attempt merely to suggest certain reflections upon what I 
may, for convenience, name the Stumpf -Stout argument— reflections 
which, to my mind, discredit this argument and thus remove one of 
the strongest props to a belief in the existence of conscious states 
which are not merely undiscovered, but also forever undiscoverable. 

First, let me remind you of the argument referred to. It is to 
be found, in substantially the same form, in Stumpf 's 'Tonpsychol- 
ogie' and Stout's 'Manual.' It is noteworthy, too, that Professor 
Stratton has recently reaffirmed the same position. 1 No injustice 
is done to the argument, I think, if it be stated in the following way: 
Suppose an instrument, capable of giving a continuous sound-stim- 
ulus of increasing vibration-rate. And suppose that the instrument 
be for the moment so adjusted as to give three successive sensations, 
S lf 8 2 and S 3 , these sensations to be so related that, while /S x is indis- 
tinguishable from S 2 , and 8 2> in turn, indistinguishable from S 3 , S t 
and #3, the extremes of the trio, may be clearly distinguished from 
each other. So far we have only the statement of an experimentally 
observable fact. But now comes the argument: since 8^ the first 
sensation, and 8 3 , the third sensation, are perceived as different, it 

1 Stumpf, ' Tonpsychologie,' I., pp. 33-34 and 352. 
Stout, 'Manual of Psychology,' II., 1, 3, and II., 7, 2. 
Stratton, 'Experimental Psychology,' Chap. V. 
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must be true that S t , though apparently identical with both S % and 
S s , is in reality different from them. For otherwise we should be 
confronted by the anomalous spectacle of two things unequal to each 
other and yet both equal to a third. The observed difference be- 
tween S t and #3 would be impossible, argues Stout, were not the 
change in the physical conditions accompanied throughout its entire 
course by a change in the sensation, and that, too, even though the 
change in the sensation be imperceptible. For (to slightly adapt 
Stout's language to the illustration that we are employing), 'if the 
pitch-sensation S t is regarded as identical with the pitch-sensation 
S 2 , merely because the one note is indistinguishable from the other, 
and if in like manner S 2 is regarded as identical with S t , then S t 
must be identical with S 3 , and it would be impossible that any per- 
ceptible difference should ever arise.' Stout's argument is virtually 
a direct restatement of Stumpf 's words. 

The point of the argument is quite unmistakable. There is no 
obscurity about its meaning. While the physical sound-stimulus has 
been changing from the point corresponding to S t to the point cor- 
responding to S 2 , the sensation has been changing in appropriately 
parallel fashion. But this latter change has been unperceived. 
Indeed, says Stumpf, even with the highest possible degree of atten- 
tive scrutiny, it may remain unperceivable. And yet, notwithstand- 
ing the lack of direct observational evidence to the contrary, the in- 
ference is forced upon us, we are told, that actual differences in the 
sensations do exist. 

This set of considerations is meant, of course, to extend to all 
departments of sense, and to apply alike to changing qualities and 
changing intensities. 

Now, it is evident that this entire Stumpf-Stout argument for 
unperceivable states of consciousness rests upon the axiom that two 
things equal to a third are equal to each other; or rather, perhaps, 
upon a transformed statement of this, viz., that two things found 
unequal to each other can not actually be both equal to a third. 
And it seems to be a fair question to raise, whether we have any 
warrant for applying to the processes of consciousness an axiom 
primarily intended for use in mathematical thinking. But, before 
attempting to discuss this point, several preliminary comments sug- 
gest themselves. 

In the first place, there is at least one experience similar in gen- 
eral character to that above related, where we seem to find no cause 
for stumbling in the fact that the axiom of equality does not apply. 
Two distances upon the surface of the hand are made equal to a 
third distance upon a neighboring area. Nevertheless, the two dis- 
tances when compared with each other do not seem equal. But what 
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ground have we for expecting any other result ? The matter is not 
one for a priori treatment, but for observation. Because the two 
cutaneous extents, though perceptually equal to the standard, are 
not equal to each other, shall we argue that the supposed equality 
to the standard is illusory, the actual, rationally demonstrable rela- 
tion being rather that of inequality? Such reasoning would cer- 
tainly be parallel to that above set forth in respect to the changes in 
sensation. Again, if the Stumpf-Stout argument is to hold in the 
realm of sensation-differences, should it not hold with equal force 
in the region below the stimulus threshold? Stout, in fact, main- 
tains that it probably does so hold. But what degree of stimulus- 
intensity produces the first actual, though imperceptible, sensation? 
Does a sensation spring into existence as soon as any stimulus what- 
ever reaches the sense organ? How is one to know? And how 
many such sensation-qualities and sensation-intensities may there 
be before something becomes discernible in consciousness? "When 
we engage in these familiar speculations, we seem once more to catch 
the roar of Leibniz's waves upon the shore and to hear the feeding 
of Pechner's caterpillars in the forest. 

Still further, and this time within the special region covered by 
the argument. An obvious corollary of the Stumpf-Stout doctrine 
is that the sensation on the conscious side is just as continuous as 
the sense stimulus on the physical side. The S 2 of the original illus- 
tration is not the only imperceptibly different sensation lying be- 
tween the distinguishable #j and 8 g . Consider the fact that the most 
practiced observers are unable to distinguish two sounds whose ob- 
jective vibration-rates are respectively about 12,000 and 16,000. On 
the basis of the argument under consideration, these sensations must 
in reality be different. Yes, more than that. The note produced 
by 12,001 vibrations must be different from that given by 12,000, 
that produced by 12,002 vibrations different from that given by 
12,001, and so on, making in all 4,000 unnoticed and unnoticeable 
sensations between these limits. But this is not all. Why suppose 
the changes in the physical stimulus to occur by steps of one vibra- 
tion? Let the rate of change be by half -vibrations, quarter-vibra- 
tions, in fact by any fractional vibration-rate that the best conceivable 
instrument can produce. The number of sensations on the side of 
consciousness must keep pace with the fineness of difference that the 
stimulus is capable of exhibiting. The number of unperceivable 
sensations, therefore, that may find lodgment in our consciousness is 
practically limitless. Let the increase in any stimulus intensity be 
continuous and the sensation-changes are no less continuous. Only, 
our apprehension of these changes is so faulty that when we come 
to reflect upon the matter we seem to have a discrete series. Stout, 
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indeed, argues that, if the series were really thus discrete, 'the sensa- 
tion ought to vary by leaps and bounds at certain fixed points' — 
leaps and bounds, I suppose, that would be apprehended as such. 
Now, of course, when we experience a series of intensities that pro- 
ceed by steps of just observable difference, an outside observer who 
could watch the physical changes and the accompanying series of 
just observably different sensations would see the latter as discrete, 
as separated by gaps which on the physical side were filled. But to 
us who experience the series the perception of a just observable dif- 
ference can hardly appear to be a leap over a gap. 

But I suppose such hackneyed considerations as these have little 
weight in the face of the supposed logic of the situation. They may 
serve, however, in some fashion, to make clear the implications of 
the doctrine here in question. I must now try to show that the 
equality axiom is not to be employed in support of this doctrine 
except under qualifications which rob it of its power. Stated in 
formal fashion, the Stumpf-Stout argument reduces to this hypo- 
thetical syllogism: 

If sensations S t and S 3 are each equal to S 2 , S x must equal S 3 . 
(For two things equal to a third are equal to each other). 

But, S 1 does not equal S 3 . 

Therefore S t and S z are not equal to S 2 . 

But does the equality axiom, valid as it is in the sphere of mathe- 
matics, hold likewise in the realm of consciousness? 

Obviously we should not be too ready to transplant an axiom 
from the home of its birth to alien territory. "We should at least 
examine its right to survive, with unimpaired strength, in its new 
surroundings. And we may at once be made suspicious of any un- 
critical transplantation when we reflect that the meaning of equality 
for the mental life is, in its first intent at least, felt equality, whereas 
in mathematics we mean by equality a relation which holds good in 
utter disregard of subjective apprehensions of it. 

But, however this may be, if the axiom in question is to retain 
its validity anywhere outside of mathematics, care should be taken 
to state the respect in which the equality is to be regarded, and the 
conditions under which the equality is known to obtain. The first 
requirement presents no difficulty when psychical states are in ques- 
tion, for the circumstances under which any comparison of such 
states is made are usually clear enough to obviate any confusion. 
The second requirement is the one that gives trouble. And yet it 
must certainly be met whenever the relation of equality is in ques- 
tion. For there is no a priori guarantee that an equality holding 
under one set of conditions will continue to hold when these condi- 
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tions have been changed. The equality between an American dollar 
and a particular number of German marks is maintained only when 
the conditions of the market are maintained also. All this is, of 
course, plain enough. But may it not be just here that grounds are 
to be found for criticizing the importation into psychology, without 
discussion, of a mathematical axiom. Completely stated the equality 
axiom should run : Two things equal to a third under certain condi- 
tions are equal to each other, provided that the same conditions 
still prevail. In mathematics the same conditions so obviously do 
prevail that they may be disregarded there in the statement of the 
axiom. 2X2 and 12/3 are both equal to 4, and invariably equal to 
each other, because the numerical conditions under which these rela- 
tionships hold are unchangeable. But when sensations or other 
conscious states are to be compared, it can by no means be assumed 
that their underlying conditions remain unaltered. 

Take the familiar illustration once more. Who can assert that 
the cerebral conditions under which S 1 and 8 2 are given and com- 
pared are identical with those under which S-l and 8 3 are given and 
compared? But until we know this and know it quite positively, 
we are not justified in making application of the axiom. It may 
well be that the physical stimuli of S-^ and S 2 are so little different 
that the cerebral states produced by them are the same. That 
nerve tissue offers resistance which some intensities and intensity- 
differences are unable to overcome seems to be an assumption not 
without warrant. Or, the very fact that the cerebral processes 
corresponding to S, are still in a state of partial excitement when 
the physical stimulus for the production of 8 2 is given, may bring 
it about that this latter stimulus is unable, through inhibition or 
other causes, to produce the full cerebral and conscious effect that 
it would produce if given entirely alone. #, and S 3> on the con- 
trary, may well be occasioned by physical stimuli sufficiently differ- 
ent to produce distinct cerebral commotions and, consequently, dis- 
tinguishable conscious states. These are all trite observations. Of 
course our inability to make any exact statements about the condi- 
tions that prevail while sense stimulations are moving towards and 
reaching their cortical termini, places us often in embarrassment, 
and makes our suppositions too tentative for secure thinking. But, 
as the case stands here, are not the chances greater that we are in 
the presence of a brain fact rather than in the presence of a mystery 
of consciousness? And in our temporary uncertainty are we not 
doing better to place our hypotheses in a region where there is some 
hope of further enlightenment rather than in a region where the 
very circumstances of the case cut us off forever from the chances 
of investigation? 
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An illustration will serve best to sum up these considerations 
about the axiom. Let A, B and C be horizontal lines so drawn 
that A and C shall be the usual forms of the Miiller-Lyer figure, with 
out-turned and in-turned arrows respectively, while B is a plain 
line. Let the adjustment of length be such that A and C are both 
perceived equal to B. But now strip A and C of their Miiller-Lyer 
arrows and place them respectively between long and short parallel 
lines. A and C will no longer appear equal. That is, two lines 
perceived as equal to a third under certain conditions do not appear 
equal to each other under certain other conditions. 

Now if this illustration fairly represents— and it seems to me 
that it does— the state of the case when qualities and intensities are 
to be compared, is there any possible reason for being overwhelmed 
with surprise at finding S t and S s equal to S 2 and yet not equal to 
each other? And, furthermore, is there any compulsory power 
that the equality axiom can wield over our thought in this instance, 
forcing us to conclude, as do Stumpf and Stout and the rest, that 
the reality is quite other than what our best endeavor can reveal? 
Rather, indeed, it seems to me, so confident ought we to be of the 
inapplicability of an unqualified statement of this axiom that we 
may feel assured that we are nearer the realities when we take our 
sensations to be what we find them to be, than we are when we take 
them to be what a dubious argument asserts that they must be. 

A word in conclusion. It may be that unperceivable mental 

states exist. At any rate I do not wish here to deny them. But 

of two things I do feel fairly confident. First, it is my steadfast 

belief that if such states do exist they can be properly inferred only 

when some influence upon perceived conscious states is distinctly 

discernible. And, secondly, however the general fact may stand, 

I am entirely convinced that we are not under obligation to assume 

such states in order to avoid coming into contradiction with the 

equality axiom. And to set forth this last conclusion, together with 

the few reflections upon which it rests, is here my sole purpose. 

A. H. Pierce. 
Smith College. 
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Der Sociale Optimismus. Ludwio Stein. Jena, Hermann Costenoble, 
1905, pp. 267. 

This book, as we are informed in the preface, is a collection of essays 
which have appeared from time to time in the course of the last few years 
in periodicals and daily papers. There are twelve, as follows: (1) 
Social Optimism, (2) Social Ideas and Ideals, (3) Methods of Social 



